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A microdiffusion technique has been used to separate and concentrate the nanomole amounts of cyanide in whole blood, and to permit its simplified colorimetric estimation (1). With this technique cyanide was measured in whole blood from normal smokers, normal nonsmokers, and patients suffering from tobacco amblyopia.
Cyanide was also measured in whole blood from vitamin B12-deficient and normally fed Wistar rats. From the experimental animal results and results from patients, it is suggested that a more suitable index of cyanide exposure may be the alteration of plasma thiocyanate rather than the direct determination of whole blood cyanide. Stockton-on-Tees, England) containing 2 ml of 0.1 molar sodium hydroxide solution in the center well. One-half milliter of the 10% sulfuric acid solution is added to the outer chamber, the lid replaced and the dish tilted and rocked gently to ensure thorough mixing of the blood and acid. The microdiffusion is allowed to proceed for 2 h at room temperature, and a 1-ml portion is then withdrawn from the center well and subjected to the colorimetric proce- Accuracy.
Materials and Methods
Principle
The accuracy of the estimation procedure was checked by a series of recovery experiments.
Various concentrations of potassium cyanide were added to whole blood, which was then subjected to the general method.
The results can be seen in Table 1 .
Precision.
The between-batch precision of the procedure, over a six-month period was checked by repeated estimations on portions of whole blood containing different concentrations of added cyanide and stored at -20#{176}C (Table 2) .
The within-batch precision was also checked by replicate estimations on aliquots of whole blood (Table 3) Cyanide at two different concentrations was added to whole blood in vitro at room temperatijre and portions withdrawn at intervals of 5, 10, 20, and 40 mm and subjected to the general estimation procedure.
The results can be seen in Figure 2 . In contrast to our previous findings with plasma, cyanide in whole blood was stable over a period of 40 mm. Whole blood and plasma, containing cyanide at the higher of the two concentrations, were stored at room temperature, 4#{176}C, and at -20#{176}C for several days. The concentration of cyanide in the plasma fell significantly over the period of storage, while that of the cyanide in the whole blood remained relatively constant (Figure 3 ). (28, 29, 31, 33, 34) . We measured cyanide in whole blood taken from such patients.
Clinical Applications
The results can be seen in Table  4 , which also shows plasma thiocyanate concentrations estimated by the same colorimetric procedure (1).
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under optimal conditions only about 1% of cyanide is formed from a given amount of thiocyanate by the "thiocyanate oxidase" activity of hemoglobin. The hemoglobin concentrations of the patients studied were known to be normal (mean = 14.3 g Hb/100 ml of blood), and it was thought that any slight variation existing would not affect the concentration of cyanide in whole blood or the CN-SCN equilibrium. feel it is unwise to estimate cyanide in plasma, and that, as suggested by Baar (16) and by Feldstein and Klendshoj (14) , it is preferable to use whole blood.
Smoking and Plasma ThioCyanate
Plasma thiocyanate concentrations are affected by variation in dietary intake of preformed thiocyanate present in green vegetables and in milk and other dairy products, and in alcoholic beverages such as beer and stout. Ideally, such investigations should be done under controlled dietary conditions, but since the smokers and nonsmokers were chosen at random, and the difference in plasma thiocyanate concentrations between the two groups is very large, there is no real doubt that smoking causes an elevation in plasma thiocyanate, but apparently not of whole blood cyanide.
Experiments on Rats
The results of the animal experiments suggest that even when cyanide is given by injection, the cyanide concentrations in whole blood do not become particularly high, and that the cyanide only remains available for assay for about 1 h after the injection. More significant, however, is the alteration in plasma thiocyanate, which remains the more useful index of chronic or even acute, sublethal cyanide exposure. 
